SUMMARY Scanning suprasternal echocardiography was performed in 280 patients with a variety of cardiac anomalies. By using the special suprasternal transducer on the suprasternal notch, the aortic arch, right pulmonary artery, and left atrium were recorded superoinferiorly. From 
Since the original description of suprasternal echocardiography,l more recent reports have confirmed its usefulness in clinical practice. Petsas et al.2 reported its use in detecting left atrial myxomas. Allen et al.3 assessed the relative size of aortic arch and right pulmonary artery, and left atrial dimensions in various cardiac malformations, and Mortera et al.4 assessed the use of contrast echocardiography for the diagnosis of transposition of the great arteries. In this paper we report experience of its routine use over the past two years and of a new scanning procedure which appears to enhance the usefulness of the technique.
Subjects and methods
Two hundred and eighty patients, ranging from premature infants to young adults (Table 1 ) with a variety of congenital and acquired heart lesions had conventional praecordial echocardiograms. Particular attention was paid to the recording of the left atrium, aortic root, and main pulmonary artery. Left atrial dimension (LAp) was measured in endsystole from the anterior aspect of the endocardium of the left atrial posterior wall to the anterior aspect of the posterior aortic wall, aortic root (AR) from the anterior aspect of the posterior aortic wall to Received for publication 29 January 1978 the anterior aspect of the anterior aortic wall, and main pulmonary artery (MPAp) from the anterior (Fig. 1) . Contrast echocardiography was performed to confirm the identification of the structures mentioned, namely right pulmonary artery, aortic arch, left atrium, and main pulmonary artery.
In premature infants with the respiratory distress syndrome it was difficult to obtain a continuous scan from the right pulmonary artery to the main pulmonary artery. The origin of the left pulmonary artery could occasionally be located by scanning from the main pulmonary artery directly posteriorly.
An echo-free space was sometimes noted superior to the aortic arch in infants, or superior to the main pulmonary artery in older children and contrast echocardiography confirmed that this space was the innominate vein. The oesophagus could at times be identified inferior and posterior to the left atrium when the patient swallowed saliva Fig. 1 (b containing micro-bubbles (Fig. 2) . The aortic valve could occasionally be located inferior and medial to the main pulmonary artery by scanning more medially than usual (Fig. 3) . In certain patients the size and position of the distal aortic arch could be ascertained by scanning posteriorly leftward or rightward from the reference position. Other scanning procedures for malposition complexes will be described in a later section.
Measurements of the aortic arch, right pulmonary artery, left atrium, and main pulmonary artery were made in end-systole, as shown in Fig. 1 Praecordial measurements of main pulmonary artery (X3) were generally slightly larger than suprasternal measurements (Y.) (MPAss/MPAp= 0-93±0416; R=0-74; Y3=0-59+0-68 X3). There was wider scatter and variation in measurements of the main pulmonary artery, which is probably explained by the obliquity of the main pulmonary artery and the difficulty of obtaining accurate praecordial measurements of its diameter; measurement of a portion of the right ventricular outflow tract was usually included. Only in patients with a large main pulmonary artery in whom recording of two pulmonary valve leaflets was obtained was it possible to obtain a more accurate measurement of the true dimension of the main pulmonary artery. Suprasternal measurements of the proximal main pulmonary artery may at times be difficult because of the obliquity of the scan as well as the obliquity of the main pulmonary artery. However, suprasternal measurements of the distal main pulmonary artery may give a more accurate assessment of the size of the vessel at that site.
Suprasternal measurements of the left atrium (X4) were consistently larger than praecordial measurements (Y4) (LAss/LAp=153 ±029; R=088; Y4 =005+0 64 X4) though the ratio varied. In only two out of three patients with tetralogy of Fallot with absent pulmonary valve was the suprasternal left atrial measurement smaller than the praecordial measurement; this resulted from compression of the left atrium superoinferiorly by the aneurysmal rightpul monary artery (Fig. 4C ). (Fig. 5a, b) . In a patient with cor triatriatum, the membrane was seen as a single or double linear shadow across the atrial cavity. In the latter instance the superior and inferior aspects of the bulging membrane had been caught by the transducer beam; these linear shadows disappeared after successful operation (Fig. 5c ).
SCANNING TECHNIQUES IN ABNORMALITIES OF PULMONARY ARTERY AND AORTA
Routine scans from the right pulmonary artery to the main pulmonary artery (MPA) made it possible to assess the size and integrity of both vessels.
In 18 patients with pulmonary atresia, the hypoplastic right pulmonary artery could be identified but in 11 it was not possible to detect continuity with a hypoplastic main pulmonary artery (Fig. 6a) . These observations were in close agreement with angiocardiographic and surgical findings. The method thus appears to be a specific and sensitive technique to assess the presence or absence of the main pulmonary artery.
Four patients with a pulmonary artery band (PAB) had both preoperative and postoperativesuprasternal echocardiography. The site and efficacy of the banding could be assessed by reference to the constricted lumen of the main pulmonary artery at the site of the band (Fig. 6b) (Fig. 3) . One other patient had a loose band. Banding was thought to be effective if the ratio PAB/MPA was between 0 35 and 0-6, tight if PAB/ MPA ratio was less than 035, and loose if the ratio was greater than 06.
In three out of six patients with tetralogy of Fallot who required a Waterston anastomosis, echocardiography showed a right pulmonary artery stenosis at the anastomotic site. Stenosis of the right pulmonary artery at its origin was shown in four patients (Fig. 6c) In one hydrocephalic patient with a broken ventriculoatrial shunts the metal tip of which was lodged in the distal right pulmonary artery, it was possible by appropriate scanning to follow the proximal radiolucent tubing from the right pulmonary artery to the main pulmonary artery and thence to the left pulmonary artery.
Scans from proximal to distal aortic arch were made in patients with tetralogy of Fallot, pulmonary atresia, aortic valve stenosis, complex cyanotic heart disease, and coarctation of the aorta. The distal aortic arch was usually of the same size as or slightly smaller than the proximal aortic arch. Out of 14 patients with coarctation of the aorta, distal isthmic (Fig. 7b, c) Occasionally, when only one vessel could be detected superior to the left atrium, from the reference position it was necessary to scan transversely to locate the other vessel, usually the aortic arch; this was observed in patients with 1-malposition in whom the aortic arch usually lay superior and to the left of the right pulmonary artery (Fig. 8) .
Occasionally in patients with right-sided aortic arch, the arch lay more to the right than usual. This transverse scan was also of value in the detection of the right pulmonary artery in patients with pulmonary atresia. In scanning anteriorly, it was often necessary to place the transducer more anteriorly and superficially on the sternal notch to obtain a good continuous scan. In normal patients scans from the right pulmonary artery to the main pulmonary artery were obtained as described above. Some difficulty was experienced with premature infants with respiratory distress syndrome. The detection of a semilunar valve just inferior to the main pulmonary artery taken in conjunction with the praecordial echocardiographic findings confirmed normal orientation of the vessels. Scanning from the aortic arch to the ascending aorta and aortic valve was not possible in normal subjects.
In d-transposition of the great arteries the aortic arch and right pulmonary artery were normally related. However, routine scanning anteriorly and leftward from the right pulmonary artery failed to record continuity with the main pulmonary artery when the aortic arch was no longer seen on the scan. This was a good indication of the diagnosis. The main pulmonary artery could only be recorded in a more medial, inferior, and posterior postion at the point on the scan when the aortic arch was still lying superior to it (Fig. 9a) . Aortic arch to ascending aorta continuity could be shown by scanning anteriorly, centrally, or rightward. This was possible (though difficult) in all infants with d-transposition but was much more difficult in older patients. The anteriorly and superiorly placed aortic valve was located in two patients and an aortic valve to pulmonary valve scan was successfully accomplished in these two patients.
In 1-malposition complexes, the aortic arch was usually superior to the left pulmonary artery and -therefore to the left of the right pulmonary artery. Aortic arch to ascending aorta continuity could be shown in seven patients by scanning anteriorly and leftward. The anterior, superior, and leftward aortic valve was located in two neonates (Fig. 9b) Biaxial visualisation of left atrial myxomas has been described2. This technique has also been used to locate the atrial baffle after the Mustard operation for d-transposition of the great arteries. The incorporation of a transverse scan makes it possible to assess the superior vena caval and perhaps inferior vena caval inflow into the systemic venous atrium. The atrial membrane of cor triatriatum was also identified in this manner in one patient.
In conclusion, the introduction of scanning procedures has been shown to enhance significantly the usefulness of suprasternal echocardiography. Scanning suprasternal echocardiography should, therefore, form a part of the routine echocardiographic assessment of the child with heart disease.
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Addendum. Since the submission of this paper for publication, we have studied three patients with complete aortic arch interruption. In all three patients we have failed to demonstrate an aortic arch using the scanning procedures described. In one of these patients, a neonate, suprasternal echocardiography appeared to show an echo-free space superior to the right pulmonary artery, but scanning showed this to result from a grossly dilated main pulmonary trunk. 
